In order to survey the epidemiological characteristics of traumatic spinal cord injuries (SCI) in Hualien county, a retrospective study was conducted from January 1986 to December 1990 in four local general hospitals. During this period, 135 traumatic SCI patients were identified and 99 of them were residents of Hualien county. The estimated annual incidence of traumatic SCI in Hualien county was 56.1 per million population. As a result of injury 36 patients were tetraparetic, 33 tetraplegic, 12 paraparetic and 18 paraplegic. The male/female ratio was 4:1. The mean age of onset for male patients was 44 years, and that for female patients was 46 years. The major causes of SCI were traffic accident (61.6%) followed by accidental falls (23.3%). The average duration of hospital isation ranged from 62 days in paraparetics to 132 days in tetraplegics. Ten patients died of respiratory failure or sepsis, and the mortality rate was 10.1%.
Introduction
Severe traumatic spinal cord injury (SCI) is a serious condition, resulting in severe disability or death. Patients who survive often have multiple complications. Most victims are young and in their most product ive stage of life, causing not only them, but also their family members to suffer emotional and financial hardships. Con sequently, a national registry is needed so that medical and social resources can be organised and integrated for their better management. At present there is still no national SCI registry in Taiwan; the only epidemiological study of SCI was reported by Chen and Lien. 1 According to that report, the estimated annual incidence of traumatic SCI in Taipei city was 14.6 per million population. Taipei, located in north ern Taiwan, is a densely populated city.
Therefore, the reported data of SCI in Taipei might be considered to be a profile in the urban area of Taiwan.
Kraus2 has pointed out that the incidence rates of SCI in different studies were in fluenced by the research methods. In addi tion, we consider that the incidence of SCI is also determined by the sociological and demographic characteristics of the region studied. However, there are few studies which have discussed these factors. In order to elucidate the importance of sociological and demographic factors, we selected Hual ien county for an epidemiological study of traumatic SCI. Hualien, located in eastern Taiwan, is surrounded by high mountains and faces the Pacific Ocean in the east. It is a geographically seclusive area and hence suitable for an epidemiological study. In 1988, the population of Hualien county was about 354,000 and the population density 76 persons per km2• In contrast, Taipei has 2.66 million inhabitants and the population density was nearly 10,000 persons per km2.
In addition, the aborigines accounted for 23% of Hualien's population. Therefore, the socioeconomic, demographic, and geo graphic characteristics of these two regions are totally different.
This retrospective study was based on hospital records of patients with traumatic SCI who had been admitted to local hospit als in Hualien county from January 1986 to December 1990. Our purpose is to discover the incidence of traumatic SCI in Hualien county. In addition, the epidemiological characteristics of SCI in Hualien and Taipei will be compared, as being the best repres entative of the rural and urban regions in this island.
Methods
A retrospective review of hospital records of SCI patients was conducted from January 1986 to December 1990 in four general hospitals: the Buddhist Tz'u-Chi General Hospital, the Povincial Hualien Hospital, the Mennonite Christian General Hospital and the 805 Military Hospital. In Hualien, the above four have been classified as regional teaching hospitals, and only these hospitals have the capability to provide medical services for SCI patients. In addi tion, in our pilot study, we found that cases of SCI that occurred in Hualien were transferred to these hospitals for the acute care and/or further management. Records were obtained beginning from emergency service, and continuing through the intens ive care phase and the rehabilitation stay. In order to ensure that no cases were missed, the records in the local Asociation of SCI Patients were also extensively surveyed. However, because of the limitations of a retrospective study, those who died before hospitalisation were not included in our study.
The definition of traumatic SCI was Case ascertainment included a follow up examination of the patients who were still alive during the time of study. This examination was performed by one of the authors, either at the outpatients depart ment or during a home visit. Subjects were selected for the present study if they fulfilled the required criteria.
Results

Incidence
From January 1986 to December 1990, a total of 135 patients with a confirmed acute traumatic SCI were identified, 99 of whom were residents of Hualien county. During 1986-1990, the population of Hualien was about 353,000, hence the average annual incidence of traumatic SCI in Hualien county was 56.1 per million population.
Age and sex
There were 79 male and 20 female SCI patients, the male/female ratio being 4: 1.
The average age at the time of injury was 44 years for males, and 46 years for females. Figure 1 
Causes of SCI
Duration of hospitalisation
The average hospital stay was 62 days for those who were paraparetic, 118 days for paraplegics, 102 days for tetraparetics and 132 days for tetraplegics.
Causes of death
Ten patients died of respiratory failure or from sepsis; all deaths occurred within one year after injury. Nine of the patients who died were tetraplegic and 6 of them died in the acute stage from respiratory failure. The remaining patient was paraplegic and died 8 months after injury from septicaemia result ing from multiple pressure sores. The over all mortaility rate was 10.1 % .
Discussion
According to the literature review of Kraus,2 the incidence of SCI ranged from found that at least 21% of the SCI patients had a significant alcohol intake before the accident occurred.
The male/female ratio of traumatic SCI in
Hualien county was 4: 1. Chen et all re ported the ratio was 4.9:1 in Taipei city.
Kuhn et al4 have pointed out that the male/female ratio might reflect socio economic and cultural differences.
The peak incidence of traumatic SCI, as is reported in many studies, is usually within the age range of 20 to 29 years.
1.5.6,11 -13
Because people of this age are involved in many significant activities, a higher risk of trauma may be expected. Chen et all reported that 31.8% of traumatic SCI pa tients were in the 20-29 years age group. In the present study, patients of this age group comprised only 19.2% of all cases (Fig 1) . Ten patients died of respiratory failure or sepsis; the overall mortality rate was 10.1 %.
This was higher than that of the report of Chen for Taipei city (6%). However, the difference of mortality might partly be attributed to the high incidence of cervical SCI in Hualien. Because the actual number of patients who died before hospitalisation was difficult to determine, we expect that the real mortality might be much higher than the above mentioned ratio.
In summary, our data revealed that trau matic SCI was prevalent in Hualien county and the incidence rate was very high in comparison with other reports. In this re gion, the incidence of cervical cord injury was also surprisingly high. From the sociolo gical point of view, the result could be explained by the following facts. Therefore, we conclude that the sociological and demographic characteristics are impor tant, and they must be taken into account in an epidemiological study of SCI.
